Objective: To analyse trends in AIDS mortality in men and women in Brazil, for the period 1984±1995.
Introduction
In Brazil, with a population of 165 million people, over 170 000 cases of AIDS were of®cially reported to the National AIDS Case Registry (SINAN/AIDS) by August of 1999 [1] .
The AIDS epidemic in Brazil can be described according to three phases of evolution [2, 3] . The initial phase was characterized principally by infection in haemophiliacs and men who have sex with men. The second phase involved increases in cases due to transmission through injection drug use and dissemination among heterosexuals (particularly female partners of male injection drug users and male bisexuals), as well as the geographical spread to urban areas of all states in Brazil [4] . The third and current phase is characterized by an increasing tendency towards dissemination of HIV/ AIDS among heterosexuals, principally women, and further geographical expansion to smaller municipalities [2] .
The vast majority of AIDS cases ($70%) continue to be noti®ed from the wealthiest, industrialized, southeast region of the country [3] , with concentration in Sa Äo Paulo and Rio de Janeiro states around 50 and 14% respectively, of all reported cases (cumulative AIDS incidence rates for cases reported to February 1998 are 211.7 and 140.8 per 100 000 population, respectively).
The objective of the present study was to explore characteristics of, and trends in, mortality from AIDS in men and women in Brazil, at national and regional levels, using data from the National Mortality Information System, in order to gain additional understanding of the dynamics of the AIDS epidemic in Brazil.
Materials and methods
Information on numbers of deaths was obtained from the Brazilian Mortality Information System (SIM: DATASUS, Ministry of Health, Brazil), where causes of death are registered according to the Ninth Revision of the International Classi®cation of Diseases (ICD-9: [5] ). Numbers of deaths with AIDS (code:279.1) and total number of deaths were tabulated according to year of death, age, sex and municipality of residence, and transferred to Excel spreadsheets for calculations of mortality rates and production of graphs.
For calculation of sex-and age-speci®c mortality rates for Brazil, Sa Äo Paulo and Rio de Janeiro, yearly resident population sizes, from national census data and inter-censory projections, using geometric interpolation [6] , were obtained from the Brazilian Institute of Geography and Statistics.
AIDS mortality rates were analysed for Brazil as a whole and for the capital cities of the two states most affected by the AIDS epidemic, Sa Äo Paulo and Rio de Janeiro. Analyses concentrate on men and women of reproductive age (15±49 years), and focus particularly on the 25±34 year age group, where AIDS has had the greatest impact on overall mortality.
To examine the impact of AIDS on mortality at different ages, 1994 rates were analysed for men and women by 5-year age group. For comparison of numbers of reported AIDS cases and deaths, the age groups 13 years and older and 13±49 years were used, as these are the groupings used in the presentation of national AIDS case data [1, 3] .
The present analysis con®nes itself to data pertaining to the years 1984±1995, for which consolidated national mortality data are currently available; in addition, this represents the period before highly-active anti-retroviral therapy (HAART) was made universally available in Brazil, at the end of 1996 [7] .
Results
A total of 68 270 deaths from AIDS were registered in the SIM to the end of 1995 (®rst death in 1984), with 66 498 of these deaths occurring in men and women aged 13 years and older, and 14 676 deaths reported for this age group in 1995 alone. For the latter age group, the proportion of AIDS deaths in women increased from 3.4% (5 of 147), in 1985, to 22.6% (3319 of 14 676), in 1995. Re¯ecting this, the ratio of deaths from AIDS in adolescent/adult males and females decreased from 28 : 1 in 1985 to approximately 3 : 1 in 1995. In Brazil, 42% of all AIDS deaths to date have been concentrated in the age range 25±34 years, and 80% in the age range 20±44 years. For the same period (to end 1995), 95 847 cases of AIDS in adolescents/ adults were reported to the SINAN/AIDS, of which 56 286 (59% of reported cases) were reported to have died [3] . Figure 1 shows mortality rates from AIDS for men and women aged 15±49 and 25±34 years, for the period 1984±1995, for Brazil, Sa Äo Paulo and Rio de Janeiro. Substantial and sustained yearly increases in AIDS mortality rates occurred during this period. Peak mortality rates in men aged 25±34 years in both Sa Äo Paulo and Rio de Janeiro were seen in 1994 (123 and 88 per 100 000, respectively), with a small decrease in rates (to 113 and 80 per 100,000, respectively) seen in 1995.
Extremely high rates of yearly increase in AIDS mortality occurred during the early years of the epidemic (for Brazil as a whole, between 1987 and 1989, the increase was 223% for men and 485% for women aged 25±34 years), while from the beginning of the 1990s the rate of increase has slowed in all geographical areas analysed.
This slowing is particularly evident in men aged 25±34 years in Rio and Sa Äo Paulo, where from 1993 to 1995 the rates remained fairly stable (À1.4% for Sa Äo Paulo and 1% for Rio). In contrast, in women during the same period, AIDS mortality rates in Brazil as a whole (48%), and in Rio (34%) and Sa Äo Paulo (23%), have continued to increase signi®cantly, as have rates for men in Brazil as a whole (18%).
From 1985 to 1995, the proportion of all deaths due to AIDS in men aged 25±34 years increased from 0.2 to 11.3% in Brazil, from 0.8 to 20.9% in Sa Äo Paulo, and from 0.8 to 16.1% in Rio de Janeiro. For women, before 1990, AIDS accounted for a negligible proportion of total deaths. However, between 1990 and 1995, the proportional mortality from AIDS in women in the 25±34 year age group increased from 2.2 to 9.9% in Brazil, 8.1 to 21.1% in Sa Äo Paulo, and 4.0 to 14% in Rio. Thus, by 1995, AIDS accounted for fairly similar proportions of all deaths in men and women in this age group in Brazil. Figure 2 shows 1994 mortality rates from AIDS in adolescent/adult men and women in Rio de Janeiro and Sa Äo Paulo municipalities, by 5-year age group. A total of 1123 deaths from AIDS in men and 281 in women aged 15 years and older occurred in Rio in 1994; in Sa Äo Paulo, 2369 AIDS deaths in men and 543 in women were reported. AIDS mortality rates peaked at 30±34 years in men and 25±29 years in women in Sa Äo Paulo; in contrast, the highest rates in Rio occurred in the 35±39 years age group in both men and women. AIDS mortality rates for 1994 were higher at younger ages for men in Sa Äo Paulo than Rio de Janeiro; and this pattern was also seen in women. Conversely, for both men and women, rates were higher at older ages in Rio de Janeiro than Sa Äo Paulo.
Discussion
The number of deaths from AIDS in Brazil to end 1995, registered in the SIM, is 21.3% higher than the number reported to the SINAN/AIDS (68 270 versus 56 286) [3] . Under-representation of numbers of AIDS deaths in the SINAN/AIDS may be partly due to lack of status updates on previously-reported AIDS cases. In addition, studies in Rio and Sa Äo Paulo indicate that a signi®cant proportion of AIDS cases in Brazil are detected only at death [8, 9] . Cases identi®ed at death may not always be reported to SINAN/AIDS. Biases in AIDS case reporting may also occur due to factors such as lack of recognition of the likelihood of disease occurrence in women [10] and access to therapy [11, 12] . Overall, these data indicate that data from the SIM provide a more complete picture of the burden of AIDS on mortality in Brazil than data from the SINAN/AIDS.
Although AIDS mortality rates appear to be stabilizing and even decreasing in men aged 25±34 years in Rio and Sa Äo Paulo, the rates continue to increase in women in this age group. AIDS mortality rates are also increasing at a faster rate in women than in men in Brazil as a whole. The impact of AIDS on overall mortality in 1995 was similar for men and women, accounting for over one-®fth of all deaths in the age group 25±34 in Sa Äo Paulo, about 15% in Rio and about 10% in Brazil as a whole.
Differential access to care for HIV/AIDS may partially account for the differential trends in mortality rates in men and women [13, 14] . Under-recognition of AIDS as an illness in women, particularly during the early stages of the epidemic, has been well documented in countries such as the USA [10] . Although heterosexual transmission is the dominant mode of HIV infection in women in Brazil, available data suggest that, as in many other countries, many infected women are not iǹ high-risk' groups, but rather are monogamous women in ongoing relationships [15, 16] who may be aware of their risk of exposure at the same time as being unable to protect themselves from infection [17] .
In the analyses of 1994 mortality rates by age group, this excess mortality from AIDS at younger ages in women in comparison with men is evident. These ®ndings probably re¯ect sexual mixing patterns, namely the tendency for women to have older male sexual partners, as seen in industrialized countries, where median age at death from AIDS is 3 to 9 years greater in men than in women [18] .
Although rates of AIDS mortality in Brazil are lower in women than in men, the difference in AIDS mortality rates between men and women tends to be substantially greater in most developed countries than in Brazil. This can be most clearly seen in the male : female ratio of number of deaths, which is 5 : 1 in Spain and Italy, 9 : 1 in the USA, 10 : 1 in Germany and 15 : 1 in Canada [18] . Thus, the relative impact of AIDS on mortality in women in Brazil, with a male : female ratio of close to 3 : 1 in 1995, is considerably greater than in most developed countries. In terms of its impact on women, therefore, Brazil is situated between industrialized countries and countries in sub-Saharan Africa, where 90±95% of cases are due to heterosexual transmission, and sex ratios of reported AIDS cases tend to be around 1 : 1 [19] .
Finally, it should be noted that the apparent slowing of the velocity of the epidemic in Brazil, as observed in the mortality data presented here, and in AIDS case data, occurred before the universal introduction of HAART in late 1996 in Brazil. In this context, future effective monitoring of trends in the HIV/AIDS epidemic in Brazil will require extensive surveillance of numbers of new HIV infections, as both reported AIDS cases and deaths become progressively less indicative of rates of occurrence of new HIV infections. Of particular concern is the extent to which the increasing heterosexualization,`feminization' [15] and geographical expansion of the AIDS epidemic [2] re¯ect penetration into the general heterosexual population.
